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Statement of Limitations 
The Bulimba Creek Coordinating Catchment Committee Inc. has conducted the environmental work 
that is the subject of this report and has prepared this report on the basis of that assessment.   

The work was conducted, and the report has been prepared, in response to specific instructions from 
the client to whom this report is addressed, within the time and budgetary requirements of the client, 
and in reliance on certain data and information made available to the Bulimba Creek Catchment 
Committee.  The evaluations, opinions and conclusions presented in this report are based on those 
instructions, requirements, data or information, and they could change if such instructions etc. are in 
fact inaccurate or incomplete.   

The Bulimba Creek Coordinating Catchment Committee Inc. will not update the report and has not 
taken into account events occurring after the time its assessment was conducted.   

This document is only intended as a discussion on the water quality of Black Swan Lake, Ascot 
Court, Bundall.  No third party is entitled to rely on this document or the contents of the document.  
No responsibility is accepted by the Bulimba Creek Catchment Committee for any conclusions, 
inferences or determinations that any third party makes as a result of reading this document.   

This report is intended for the sole use of the client and only for the purpose for which it was 
prepared.  Any representation contained in the report is made only to the client.   

Bulimba Creek Catchment Coordinating Committee Inc. 
 
 
 
 
The following table records the issues and revisions of the document.  If only a few revisions are 
made, only the new or revised pages are issued.  For convenience, the nature of the revision is 
briefly noted as well as the page numbers.   
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1. INTRODUCTION   

Black Swan Lake is located at the end of Ascot Court, Bundall (Figures 1 and 2).   
 

 

Figure 1. General locality of Black Swan Lake.   
 

 

Figure 2. Immediate locality of Black Swan Lake.   
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The Lake is adjacent to the brackish canal system to the south and the Nerang River to the east.  
Runoff from heavy rainfall events can fill the Lake and can overflow to the canal via a 300 mm 
pipe near the south west corner.   
 
The Lake is home to a great diversity of animals and is a source of fresh water in an area of 
principally brackish and saline water.  The freshwater Lake supports a range of birds, mammals, 
fish and reptiles.  Birds Queensland has recorded an extensive list of birds.   
 
The Gold Coast Turf Club has sought permission from the GCCC (Gold Coast City Council) to 
fill the Lake to provide additional car parking on the two days the Gold Coast Show is held and 
some additional events.   
 
A number of conservation and community groups is opposing the plans to fill the lake and 
thereby remove its ecological benefits as habitat and a source of water to a range of animals and 
its ecosystem services in buffering local land uses from the adjacent Nerang River tributary.   
 
A report of the lake’s condition commissioned on behalf of the Turf Club was undertaken by 
Wildlife Relocation and Management Services (WRAMS June 2014).  The report identified a 
short list of “Fauna Species Observed or Potentially Present in or Around Lake”.  Significantly, 
more species have been observed and are known to occur on site.  The report ‘concluded’ that 
the lake is toxic and should be filled to provide parking facilities.  These conclusions are not 
supported by any quantifiable scientific results or analysis of the water quality and yet are a 
primary basis of the proponent’s argument for filling the lake.   
 
The observations and conclusions of the WRAMS 12 June 2014 report are, in fact, contradicted 
by the scientific analysis undertaken in this report.    
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2. PLANNING  

A search of the available online records in the GCCC planning scheme indicates that the lake is 
located on two lots that together are known as Gold Market Lake:   

 Lot 1 RP221016  1.924 ha - Gold Market Drive Reserve 2 and  

 Lot 3 RP128988  6339 m2 - Gold Market Drive Reserve 1  
 
The lake is considered to be a freshwater wetland according to GCCC OM11 - Natural Wetland 
and Waterway areas.   
 
The Lake is also designated as part of the Constraint Overlay - OM21- Public Open Space 
Management and classed as a 'Utility Reserve'.   
 
The site is subject to the GCCC:   

 Code 3 - Canals and Waterways,  

 Code 36 - Vegetation Management   

 Code 11 - Changes to ground level and creation of water bodies,  

 Code 14 - Sediment and Erosion Control,  

 Code 9 - Natural Wetland Areas and Natural Waterways.   
 
 
2.1 WATER QUALITY  

PC5 The development must ensure the water quality and quantity of the adjoining waterway is 
maintained to ensure a high quality environment, having regard to:  

a) current or intended uses of the water body; and  

b) water quality of adjacent water bodies.  
 
AS5 A Water Quality Management Plan is prepared by a competent person and demonstrates 

that:  

a) the proposed use does not adversely impact the water body; and  

b) the development complies with Water Quality Standards for Specific Water bodies or 
the AWQ Guidelines  

 
The GCCC prepared the Health of Gold Coast Waterways Report (2002).  While recognising the 
importance of local based specific water quality guidelines and an undertaking to develop 
“detailed water quality objectives for the City’s waterways”, this has not been undertaken.   
 
The Council relies on the Queensland DEHP (Department of Environment and Heritage 
Protection) 2009 Queensland Water Quality Guidelines 2009.   
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2.2 ECOLOGICAL ASSESSMENT  

GCCC Plan requires an ecological assessment if a water body/canal etc.... 
 
PC1 Prior to commencing the development design: 

a)  the ecological features and functions located on and/or adjacent to the site must be 
identified and assessed; 

b) any ecologically significant areas, including any wetland, aquatic and riparian areas, or 
degraded areas suitable for rehabilitation to become ecologically significant, and 
located on and/or adjacent to the site, must be identified. 

AS1 An ecological assessment is prepared by a suitably qualified and experienced person in 
accordance with Planning Scheme Policy 8- Guidelines for Preparing Ecological Site 
Assessments during the Development Process.  

 
PC3 Ecologically significant areas must not be negatively impacted upon, either directly or 

indirectly, by activity resulting from the establishment and operation of the development.   
 
AS3 No acceptable solution provided. 
 
The report undertaken by Wildlife Relocation and Management Services (WRAMS) is clearly 
insufficient, as it is not an ecological report undertaken to the requirements listed in the GCCC 
Ecological Assessment Policy #8, and the performance codes are very clear in preventing 
adverse effects to waterways and canals.  If the opinions of WRAMS in regard to horse faeces, 
food and medicine being the cause of the lake’s degraded environmental condition, then this 
report seems to implicate the adjacent stables complex and possibly the racecourse as being in 
breach of the code   
 
 



 

  

Water Quality Investigation into Black Swan Lake 
Sampling September 2014 

  Page 5

 
 

 

3. PROPOSED WATER QUALITY ASSESSMENT  

In order to assist the conservation and community groups opposed to the development, the B4C 
(Bulimba Creek Coordinating Catchment Committee Inc.) Water Team was requested to test 
water quality in situ and to collect water and sediment samples and submit them for analysis to 
provide water quality data to determine water quality issues within the lake.  Samples were sent 
for independent analysis at Australian Laboratory Services a NATA accredited laboratory for the 
method of analysis being used.   
 
A site visit was undertaken on Saturday 6 September 2014 by the B4C Water Team in order to 
collect samples and in situ water data.  Additional water data was collected on Saturday 
20 September 2014 to confirm the validity of the data.  The B4C Water Team were helped by 
local members of the Black Swan Lake Alliance especially members of the Wildlife Preservation 
Society, who also provided insight and local knowledge into both the lake and potential impacts.   
 
B4C Water Team was notified of possible pollution sources within the area including numerous 
inlets into the lake.  Additional potential pollution sources included a small dirt stockpile, close 
to the western end of the lake and a larger stockpile to the east with the potential as a significant 
contributor of aeolian deposition.  The recent bird deaths were discussed with local 
conservationists and bird specialists from Birds Queensland, with natural attrition amongst a 
large group of birds being a likely alternate cause for the bird deaths i.e. competition and 
predation.  Other possible causes include possible use of poisoned grain for feral pigeon control 
along with baiting for other vermin such as rats or mice that would be attracted to the horse feed 
that would be stored on site.   
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4. SAMPLING METHODOLOGY   

A Kayak was used to collect water quality data from around the edge of the Lake and water 
quality data and water samples from the center of the Lake in order to ensure samples were free 
from interference from bottom sediments.  An extendable sampling pole was used to collect the 
samples to minimise possible sample contamination and ensure the water column was adequately 
sampled.  Sample points are shown on Figure 3.   
 

 

Figure 3. Location of the sample locations. 
 
Figure 3 was sourced from Google Earth and shows a high level of algal growth.  At the time of 
sampling in September 2014, the Lake had only small amounts of algae and was largely clear 
water (Figures 4 and 5).   
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Figure 4. Center of Black Swan Lake at the time of sampling, September 2014.   
 

 

Figure 5. Edge of Black Swan Lake at the time of sampling, September 2014.   
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Sampling was undertaken in three stages.   
 
 
4.1 IN SITU WATER QUALITY  

A Horiba U52 was used to collect relevant water quality data from around the lake.  Sample 
points are shown in Figure 3.  Points were selected at the extremes of the lake in order to pick up 
any possible differences in addition to the reading in the center of the lake.   
 
Two days of sampling were conducted with water based sampling on 6 September 2014 and land 
based sampling conducted on 20 September 2014.   
 
The field results recorded by the Horiba U-52 included pH, Conductivity (mS/cm), Turbidity 
(NTU), Dissolved Oxygen (mg/L), Temperature (C), Salinity (%), Total Dissolved Solids 
(TDS) and Oxygen Reduction Potential (ORP).  The Horiba is calibrated on a monthly basis with 
a field calibration for Dissolved Oxygen completed before sampling.   
 
 
4.2 WATER SAMPLES    

Water samples were collected from what was judged as the middle of the lake at sample point 
'Black Swan'.  The samples collected at this site were sent for testing of:  

 General water suite including Calcium (Ca), Magnesium (Mg), Sodium (Na), 
Potassium (K), pH, Electrical Conductivity (EC), Chloride (Cl), Alkalinity, Fluoride 
(F), Hardness and Total Dissolved Solids (TDS) to give an indication of water 
quality  

 E. colli, coliforms and bacterial colonies indicating the possible contamination from 
horse or other waste  

 Various forms of nitrogen and phosphorus potentially affecting algae blooms 
potentially from adjacent horse stables  

 TPH (Total Petroleum Hydrocarbons) as a measure of additional possible pollutants 
in the water   

 
 
4.3 SEDIMENT SAMPLES  

In addition to collecting a water sample, two sediment samples were collected.  The first sample 
was collected from next to one of the drainage inlets, classified as 'Swan Lake Inlet' while the 
other from the other end of the lake classified as 'Swan Lake Bank'.   
 
The two samples were collected to determine the possible source of the metal contamination if 
identified given one location was near the stables while the other sample was away from them.  
The sediment samples were analysed for Arsenic (As), Cadmium (Cd), Nickel (Ni), Chromium 
(Cr), Copper (Cu), Lead (Pb), Zinc (Zn) and Mercury (Hg) to determine possible toxicity. 
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5. RESULTS 

In order to gain an understanding of the water quality within Black Swan Lake, comparison was 
made using both the laboratory and field results to the Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality (2000).  Within the guideline the tables for slightly 
disturbed ecosystems in south east Australia which includes south east Queensland, were used.  
The values in the Guideline tables are lower than preferred for wildlife habitat due to the 
urbanised nature of Black Swan Lake. 
 
 
5.1 OBSERVATIONS   

One of the main points made by the ecology report (WRAMS June 2014) in determining its 
findings was the presence of a high number of dead birds.  During our search of the lake, we 
only sighted two dead ducks.  This does not necessarily indicate toxins within the lake given the 
vast amount of birds which frequent the lake and that show no symptoms of illness.  Only 
autopsies and toxicology reports conducted by a suitably qualified person could determine the 
cause of death of the observed animals. 
 
There was a presence of algae in the water, creating a green tinge within the lake.  The high 
concentration of algae suggests a combination of environmental conditions within the lake 
including high nutrients, enough light, warm temperatures, low turbidity and lack of water flow 
(DPI 2009).   
 
 
5.2 HORIBA RESULTS   

The two days of sampling conducted with the water based sampling on 6 September 2014 shown 
in Table 1 and the land based sampling conducted on 20 September 2014 shown in Table 2.   
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Table 1. Horiba Results for water based sampling on 6 September 2014  

Swan Lake Date/ 
Time 

pH EC 
(µS/cm) 

Turbidity 
(NTU) 

DO 
(mg/L) 

Temp. 
(Celcius) 

Salinity 
(%) 

TDS 
(mg/L) 

ORP 

Black Swan 6/9/2014 
- 10:25 

8.53 98 29.8 12.11 19.67 0 64 160 

8.54 99 31.3 12.06 19.72 0 64 165 

8.45 98 36.2 12.54 19.6 0 64 151 

Inlet 6/9/2014 
- 10:55 

8.59 99 38.2 12.4 18.72 0 65 177 

8.57 100 37.9 12.42 18.76 0 65 176 

8.59 100 42.3 12.35 19.00 0 65 176 

Corner 6/9/2014 
- 11:05 

8.96 100 35.1 12.71 20.07 0 65 162 

8.96 99 32.9 12.56 20.06 0 65 163 

8.88 99 37.8 12.68 20.03 0 65 166 

Road 6/9/2014 
- 11:15 

9.33 105 79.2 12.89 20.17 0 68 143 

9.36 105 86.8 12.25 20.15 0 68 144 

9.38 104 78.1 11.89 20.12 0 68 144 

Inlet 2 6/9/2014 
- 11:00 

8.81 100 40.0 12.06 20.10 0 65 163 

8.88 100 34.8 11.73 20.06 0 65 160 

8.92 100 36.7 11.43 20.05 0 65 159 

 

Table 2. Horiba Results for land based sampling on 20 September 2014  

Site  Date/ 
Time 

pH EC 
(µS/cm) 

Turbidity 
(NTU) 

DO 
(mg/L) 

Temp. 
(Celcius) 

Salinity 
(%) 

TDS 
(mg/L) 

ORP 

Inlet - Land 20/9/201
4 - 12:25 

10.08 108 86.1 9.97 24.51 0 70 103 

Corner - 
Land 

20/9/201
4 - 12:50 

8.15 99 86.0 6.98 23.30 0 65 197 

8.12 99 54.5 7.11 23.36 0 64 198 

8.11 89 54.1 7.04 23.35 0 64 200 

Road - 
Land 

20/9/201
4 - 13:00 

9.30 99 38.4 8.82 24.60 0 64 160 

9.28 99 50.6 8.00 24.57 0 64 159 

9.29 99 41.9 8.30 24.55 0 64 160 

 
5.2.1 PH    

Across the lake, the Horiba pH results ranged from 8.1 to 9.4 with one outlier result at 10.08.  
The laboratory results reported a pH of 6.8 but were tested outside of required holding time and 
so would not be a true indication of pH within Black Swan Lake.  The ANZECC guidelines state 
that pH should be within 4 - 9 for soil and animal health to be not adversely affected (ANZECC 
2000, pg. 165).  The Queensland Water Quality Guidelines recommend a pH of 6.5 to 8.0 for 
freshwater lakes and 6.8 to 9.5 for freshwater aquaculture.   
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The high pH is likely the result of the current algae present as the process of photosynthesis 
increases the water pH (USU 2014).  The lake was sampled in the morning when the pH would 
be most alkaline and the pH would have been the highest (Wurts 2003, p.1).  The variability in 
the pH across the Lake and at the different sampling dates would probably be due to the 
variability of the algae content at the point of sampling.  From observations at the time of 
sampling, the algae was of greatest concentration around Black Swan Lake Road sampling point 
and the pH readings there were much greater at this point.   
 
The higher pH has the potential to be an issue within the lake system as it has the potential to 
increase the availability of metals increasing the risk of toxicity of other substances.  The main 
risk of toxicity is of ammonia as it changes into a more toxic form at a higher pH.  This is a 
concern given the ammonia levels are at the higher limits of being safe for aquatic species.   
 
5.2.2 CONDUCTIVITY AND SALINITY   

The field results recorded conductivity at 89 to 105 μS/cm while the laboratory result for 
conductivity was 99 μS/cm.  All values were above the ANZECC guidelines of 20 – 30 μS/cm 
(ANZECC 2000, pg. 97).  The ANZECC guidelines are defined for Tasmanian lakes and 
reservoirs.  The Queensland WQO have a 50 percentile for southern coastal zone freshwaters of 
340 μS/cm (Dunlop, McGregor and Horrigan 2005 Table 5: EC percentiles for Queensland 
salinity zones). 
 
From experience within a range of south east Queensland catchments, the conductivity readings 
are very low.  The low conductivity and salinity results enforce the lake as an important 
freshwater habitat that differs from the surrounding brackish tidal habitats.  The birdlife cannot 
or would be burdened to find similar habitats within the area contrary to the ecology report.  The 
conductivity did not fluctuate much regardless of location around the lake.  
 
The lake is not salty (saline), with the conductivity readings not being high enough to register a 
percentage salinity reading on the Horiba probe.  Salinity is not a determining factor within this 
type of waterway and habitat.   
 
5.2.3 TOTAL DISSOLVED SOLIDS  

TDS (Total Dissolved Solids) "is a measure of all inorganic salts dissolved in water and is a 
guide to water quality." (ANZECC 2000, pg. 170).  The field result for TDS recorded a narrow 
range in value of 64 to 70 mg/L while the laboratory result was 64 mg/L.   
 
The ANZECC only have guidelines for livestock drinking water but TDS levels are not expected 
to have any adverse effects on animals (ANZECC 2000, pg. 170).  The results for TDS are 
considered low and are consistent for other freshwater ecosystems in south east Queensland.  
Bird deaths noted in the ecology report therefore are not related to TDS.   
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5.2.4 TURBIDITY 

The turbidity results within the lake were very variable with high fluctuation, possibly from the 
high algae presence and runoff carrying sediments form the surrounding landuse.  The turbidity 
readings are consistently higher than the guideline levels of 1-20 NTU (ANZECC 2000, pg. 97).  
The guidelines stipulate that shallow lakes, like Black Swan Lake may have higher turbidity due 
to wind dispersion of sediments.  The Queensland Water Quality Guidelines recommend 
< 80 NTU for fresh water.  Site observations (Figures 4 and 5) show the lake has next to no 
suspended sediment.  The water looks stained more from the natural tannins from surrounding 
riparian inputs and breakdown of macrophytes that are present.   
 
Compared to other freshwater resources in south east Queensland, the turbidity values are low 
and are not considered detrimental to wildlife habitat at this location.  Turbidity should be 
managed by controlling other causes such sediment form adjacent land uses by preventing runoff 
from bare areas and providing a mid to dense terrestrial vegetation buffer, sediment retention 
pond and/or other measures to reduce sediments from entering the Lake.  Control of dissolved 
elements, especially nitrogen and phosphorous will reduce algal blooms that contribute to 
turbidity.  Black Swan Lake is a very shallow lake so will naturally be more turbid than the 
guidelines.   
 
5.2.5 DISSOLVED OXYGEN   

Field results across all sample sites recorded high DO (Dissolved Oxygen) readings contrary to 
what was expected from a reading of the ecology report (WRAMS June 2014).  Based on the 
ecology report the Dissolved Oxygen levels would be expected to be low, given the suspected 
presence of anaerobic bacteria and the lack of water circulation at the site.  The ANZECC 
guidelines state that Dissolved Oxygen should not fall below 6 mg/L (ANZECC 2000, pg. 111).  
Optimal limits within this type of environment are between the lower limit of 90 % and 110 % 
DO saturation.  In converting oxygen levels from mg/L to % DO saturation, the calculation 
shows that none of the sites are below the lower limits although some do go over the upper limits 
(ANZECC 2000, pg. 96).  The Queensland Water Quality Guidelines recommend dissolved 
oxygen in both fresh and marine water of > 4 mg/L.   
 
Factors contributing to this high DO reading include the water temperature, time of year, time of 
day, the shallow nature of the lake and the high presence of algae within the water.  As the algae 
in the water photosynthesize, they create additional oxygen within the system but warmer water 
holds less oxygen.  If the water temperatures are high and the DO is high, it means that there is 
significant photosynthesis (primary production) taking place within the water column that is 
good, as this high metabolic rate will actually be taking up nitrogen and phosphorus.  This is true 
at Black Swan Lake as it is a shallow lake with minimal turbidity, abundant algae and 
macrophytes with high DO levels.  Shallow lakes in Queensland often suffer fish die offs every 
year due to high water temperature, low DO, high nutrient inputs, no macrophytes, minimal 
algae and lack of riparian buffer.  Variation in the Oxygen levels over a 24 hour period are 
expected as primary production increases and decreases in response to temperature.   
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On the second day of testing, some readings were taken in a shaded part of the lake (Swan Lake 
Corner - Land) and the DO levels were considerably reduced, reinforcing the conclusion that the 
photosynthesis of algae contributes to the high DO recorded in most of the Lake.  The high DO 
levels contradict the claims of anaerobic bacteria within the lake (WRAMS June 2014).  During 
night, the amount of DO would be expected to decrease as the algae switch from photosynthesis 
to respiration.  While the extent of this decrease is unknown from our testing, it would unlikely 
to create conditions suitable for anaerobic bacteria.   
 
DO decreases are expected when conditions change and the algae die and are decomposed 
(ANZECC 2000, pg. 108).  At the time of testing, the levels of DO are not favorable for 
anaerobic bacteria as stated within the proponents report (WRAMS June 2014).   
 
5.2.6 OXYGEN REDUCTION POTENTIAL   

ORP (Oxygen Reduction Potential) can provide a general indication as to the water quality and is 
related to the amount of oxygen within the environment (Apps 1996, pg. 14).  ORP is used to 
determine the growth of microorganisms in water and can be useful to determine if conditions 
are beneficial for their growth.  The Black Swan Lake results indicate positive ORP with values 
over 150.  The higher the ORP values are, the more oxygen within the environment and the less 
anaerobic bacteria will occur. 
 
 
5.3 WATER SAMPLE ANALYSIS   

The results of the laboratory analysis of the samples are attached as Appendix 1 and summarized 
in Table 3.   
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Table 3. Results of water testing of sample collected 6 September 2014 from Swan Lake.   

Analyte grouping/Analyte Units LOR Result  ANZECC  DEHP  

pH Value pH Unit 0.01 6.82 6.5-8.0 6.5-8.0 

Electrical Conductivity @ 25°C µS/cm 1 99 125-2200 0-5 ppt  

Total Dissolved Solids (Calc.) mg/L 1 64  

Hydroxide Alkalinity as CaCO3 mg/L 1 <1  

Carbonate Alkalinity as CaCO3 mg/L 1 <1  

Bicarbonate Alkalinity as CaCO3 mg/L 1 11  

Total Alkalinity as CaCO3 mg/L 1 11  20  20-400 

Sulfate as SO4 - Turbidimetric mg/L 1 9 400    

Chloride mg/L 1 13 400   

Dissolved Major Cations:    

Calcium mg/L 1 4  

Magnesium mg/L 1 1  

Sodium mg/L 1 9  

Potassium mg/L 1 5  

Total Hardness as CaCO3 mg/L 1 14 20 – 100  25-450 

Fluoride mg/L 0.1 <0.1  

Nutrients:    

Ammonia as N mg/L 0.01 0.02 < 0.01 

Nitrite as N mg/L 0.01 <0.01  

Nitrate as N mg/L 0.01 0.01 1 - 100 

Nitrite + Nitrate as N mg/L 0.01 0.01  

Total Kjeldahl Nitrogen as N mg/L 0.1 1.9  

Total Nitrogen as N mg/L 0.1 1.9 0.035 0.35 

Total Phosphorus as P mg/L 0.01 0.13 0.01  0.01 

Reactive Phosphorus as P mg/L 0.01 <0.01  

Ionic Balance  

Total Anions meq/L 0.01 0.77  

Total Cations meq/L 0.01 0.80  
 
The table also lists ANZECC guidelines and DEHP WQO (Water Quality Objectives) as a 
guideline for water quality.   
 
5.3.1 TOTAL ALKALINITY   

The sample had a total alkalinity of 11 mg/L that is less than the guideline of  20 mg/L 
(ANZECC 2000, pg. 179).   
 
5.3.2 SULFATE   

The sulfate levels were well below the guidelines for recreational waters level of 400 mg/L at 
9 mg/L (ANZECC 2000, pg. 179).   
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5.3.3 CHLORIDE   

The chloride levels were well below the guidelines for recreational waters level of 400 mg/L at 
13 mg/L (ANZECC 2000, pg. 179).  
 
5.3.4 DISSOLVED MAJOR CATIONS   

The dissolved major cations are not stated within the ANZECC guidelines except for Sodium.  
The Sodium levels are well below the threshold levels and should not be considered an issue 
(ANZECC 2000, pg. 200).   
 
5.3.5 HARDNESS   

According to the guidelines, the hardness should be within 20 - 100 mg/L (ANZECC 2000, 
pg. 179).  The laboratory results showed water hardness to be at 14 mg/L that are below the 
guidelines.  The water in Black Swan Lake is soft which is a natural feature of Australian and 
New Zealand ecosystems (ANZECC 2000, pg. 50).  
 
5.3.6 NITROGEN AND PHOSPHORUS   

Ammonia is recognised as a stressor directly toxic to biota or animals and is important within the 
aquatic ecosystem (ANZECC 2000, pg. 89).  The levels for Ammonia as N were recorded above 
the recreational guidelines limit of 10 μg/L with a value of 20 μg/L (ANZECC 2000, pg. 179).  
The presence of high pH increases the toxicity of ammonia but the time of day the sample was 
taken limits this analysis given the optimal time of day to sample for pH and Ammonia would 
have been late in the afternoon (Wurts 2003, pg. 2).  Ammonia is toxic to aquatic life so the bird 
deaths would be unrelated to any toxicity although it can still be considered a factor of 
environmental health (Wurts 2003, pg. 1).   
 
The total Nitrogen within the lake was 1.9 mg/L that exceeds the default trigger levels of 
0.350 mg/L stated within the ANZECC guidelines (ANZECC 2000, pg. 96).  The total 
Phosphorus within the lake was 0.13 mg/L that exceeds the default trigger levels of 0.01 mg/L 
stated within the ANZECC guidelines (ANZECC 2000, pg. 96).  Both nutrients are greater than 
the guidelines and indicate Black Swan Lake does contain high nutrient loads and confirms the 
site observations and the proponents own report in this aspect (WRAMS June 2014).   
 
The storm water entering from the adjacent stables would be the most likely source given that 
urine, feces and animal food from the horse stables contains large amounts of nitrogen and 
phosphorus that is interfering with the lakes ability to regulate natural sources of nutrients.   
 
Nitrogen and Phosphorus are also very common in agricultural and pastoral lands and the 
problems identified in the Lake are nearly identical to that seen in rural waterways.  Solutions 
have included investment in riparian rehabilitation, off stream water points, fencing off water 
courses, creation of wetlands etc on farms to reduce nutrients from entering the waterway.   
 
Examples include work in the Great Barrier Reef Marine Park zone:   

 http://www.gbrmpa.gov.au/__data/assets/pdf_file/0019/3862/catchment_runoff.pdf 
and  

 http://www.gbrmpa.gov.au/managing-the-reef/how-the-reefs-managed/water-quality-
in-the-great-barrier-reef)   
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The Healthy Waterways Program and SEQ Catchments (of which the GCCC endorses) has been 
actively involved in promoting and funding programs to improve water quality in SEQ streams 
and water bodies.   
 
5.3.7 TOTAL PETROLEUM HYDROCARBONS AND BETEX  

The results of the laboratory analysis of the samples are attached as Appendix 1.  The results 
show all results are below the level of detection.  A lack of measurable hydrocarbons rules out 
hydrocarbons as a possible source of pollution or contamination.   
 
5.3.8 BACTERIA TESTS   

The results of the laboratory analysis of the samples are attached as Appendix 1 and summarized 
in Table 4.   
 
Table 4. Results of water testing for bacteria of water sample collected 6 September 2014 

from Swan Lake.   

Analyte grouping/Analyte Units LOR Result ANZECC  

Heterotrophic Plate Count:       
Heterotrophic Plate Count (22°C) CFU/mL 1 1900  
Heterotrophic Plate Count (36°C) CFU/mL 1 21000  
     
Faecal Coliforms & E. Coli by MF:       

Faecal Coliforms CFU/100 mL 1 670  
Escherichia coli CFU/100 mL 1 670 10 
     

Coliforms by MF   CFU/100 mL 1 3000  
 
The bacteria tests revealed the presence of the faecal coliforms, Escheriachia Coli as shown in 
Table 4.  The results are stated in CFU that represent the amount of colony forming units that 
will then be compared to the relevant guidelines.  Looking at the total coliforms within the 
sample the number of E Coli is low and below the median bacterial content guidelines stated in 
the ANZECC level of 1000 faecal coliform organisms per 100 mL (ANZECC 2000, pg. 195).  
When compared to the enterococci organisms guideline it comes in at beyond the 230 per 
100 mL of sample but also states that the maximum number in any sample should be 450 - 700 
organisms per 100 mL.  The presence of E. Coli in the lake would suggest the influence of waste 
from either wildlife or more likely the adjacent stables.  This correlates with the nutrient inputs N 
and P coming from the stables.   
 
 
5.4 SEDIMENT ANALYSIS   

The analytical results of the laboratory analysis for the eight metals tested in the two sediment 
samples are attached as Appendix 1 and summarized in Table 5 together with sediment quality 
guideline levels for Median effects data (lower 15th percentile) discussed in the ANZECC 
Sediment Quality Guideline.   
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Table 5. Results of sediment testing for metals in samples collected 6 September 2014 
from Swan Lake.   

Analyte Units LOR Swan lake 
Bank 

Swan lake 
Inlet 

NOAA 
Guidelines * 

Moisture Content (dried @ 103°C) % 1 23 25.5  

Total Metals by ICP-AES      

Arsenic mg/kg 5 <5 <5  

Cadmium mg/kg 1 <1 <1 9.6  (1.2) 

Chromium mg/kg 2 2 3 370  (81) 

Copper mg/kg 5 <5 <5 270  (34) 

Lead mg/kg 5 <5 <5 218  (46.7) 

Nickel mg/kg 2 <2 <2 51.6  (20.9) 

Zinc mg/kg 5 <5 6 410  (150) 
Total Recoverable Mercury by 
FIMS 

mg/kg 0.1 <0.1 <0.1 0.71  (0.15) 

* Sediment Quality Guidelines taken from the NOAA (National Oceanographic and 
Atmospheric Administration) Guidelines as referenced in ANZECC as the Australian 
Sediment Guidelines are currently being developed.   

 
Results showed only Chromium and Zinc were in detectable limits.  Both of these metals were in 
higher quantities closer to the inlet, especially for Zinc.  All metals were recorded at levels well 
below the recommended sediment quality guidelines (ANZECC 2000, pg. 142).  Chromium 
inputs can come from sewerage sludge i.e concentrated amounts from horse feces can build up 
over time and is the likely cause given the proximity of higher concentrations to the outlet.  Zinc 
is mostly associated with dissolved solids and sources of zinc in storm water include wear from 
tyres/brake pads, combustion of lubricating oils (i.e. cars/trucks) and corrosion of galvanized 
roofs, pipes and other metal objects, of which there is an abundance at this location from the 
stable roofs, guttering etc.   
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6. CONCLUSION   

The results indicate that Black Swan Lake does have issues with water quality but these are 
linked to the additional nutrients.  Both the excessive amounts of both Nitrogen and Phosphorus, 
together with the Escherichia Coli results indicate contamination from the horse stables is 
entering the lake system.  Provided with this evidence, more should be done to control and 
regulate the inputs rather than contemplate an action like filling of the lake, which does not 
address the causal effects of pollution.   
 
Local members of the Wildlife Preservation Society often witness birdlife, including Black 
Swans, which travel between the canals and Black Swan Lake in the evening to roost.  The site 
also provides important habitat for flying foxes and microbats.  This behavior confirms the lake 
as an important wildlife habitat for the local wildlife that is otherwise unavailable in the 
surrounding urban matrix.   
 
The WRAMS (2014), states “Fortunately, the large freshwater lake system in the centre of 
Bundall Racecourse some 400-500 m away” appears to suggest that this is a viable alternative 
habitat for wildlife on Black Swan Lake.  This opinion is contentious and ecologically incorrect.  
The Racecourse Lake this report refers to will never provide the same level of habitat quality or 
biological function as the current Black Swan Lake.  The Racecourse Lake cannot contain 
riparian vegetation as this would obstruct views of the races as the horses run around the track 
and the high level of disturbance from noise, lighting, races etc would also be a constant 
disturbance to wildlife, especially birds.  The species diversity is highly unlikely to just transfer 
to such a water body.  The ecological capacity of the Racecourse Lake is already occupied by its 
own suit of fauna and it is naive to suggest the Black Swan Lake residents could “just move in”.   
 
The results of this study did not find any measurable toxicity to identify the cause the death of 
the birds identified in the proponents report (WRAMS 12 June 2014).  It is unlikely that the 
anaerobic bacterium Clostridium botulinum was the cause given the presence of high levels of 
Dissolved Oxygen observed within the water column.  WRAMS did not undertake any testing to 
support their conclusion and as such, no comparison can be made or should be made. 
 
The WRAMS report acknowledges that the site is a pond that receives untreated waste water 
including pollutants from the stables that then overflows into Nerang Creek.   
 
The high levels of nutrients that have been shown by the water quality testing in this report can 
be attributed to the runoff from the stables which the proponent acknowledges occurs at the site.  
The lake currently acts as a protective buffer between the stables and estuarine waterway that is 
adjacent to the site.  The levels of nutrients, nitrogen and phosphorus, recorded at the Lake are 
known to adversely impact marine environment.  Significant efforts have been made by 
numerous government and community organisations across the country to prevent nutrients 
entering marine systems.  The GCCC has been actively involved in these programs.   
 
It would be in the interest of both the GCCC and the wider community to contain and treat the 
water at the source of nutrient inputs rather than release this into Nerang Creek where these 
nutrients have the capacity to impact this estuarine waterway and potentially the marine 
environment.   
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The freshwater lake system in the centre of Bundall Racecourse is not an ideal ecological site, as 
it will never provide the same level of habitat quality or biological function as the current lake as 
it cannot contain riparian vegetation and the high level of activity would also be a constant 
disturbance to the wildlife.  The Bundall Racecourse differs in habitat type and proximity to the 
surrounding canals.  The site will therefore not be appropriate to support the variety of wildlife 
identified at Black Swan Lake.   
 
Black Swan Lake, therefore, is providing an important buffering to the canals and Nerang River 
from potentially impacting land uses virtually right on the lake edge.  Ecosystem services from 
the natural attributes of the lake are, most likely, remediating, not exacerbating any impacts on 
water quality of the lake and therefore providing further protection to the local waterways.   
 
Investment in point source management actions is a cost effective and easy way of improving 
this situation and improving future water quality.  The provision of a Council Management Plan 
for the Lake, including a rehabilitation plan for the lake surrounds through revegetation 
programs and possible soft construction of holding ponds, infiltration swales vegetated with 
water cleansing and sediment trapping flora species to further improve water quality after point 
source management improvements.  This would provide an ecological and social outcome and 
the lake would become an even greater asset to the local area, the community and the Council.   
 
The GCCC’s own planning documents outlined in Section 2 of this report identify the Lake as a 
Natural Wetland and Waterway area and a Public Open Space Management classed as a 'Utility 
Reserve'.  The GCCC should implement what are normal and accepted solutions within the 
environmental sector for dealing with the nutrient problems and enhancement of the Lake 
ecological attributes.   
 
The lake is an existing engineering, ecological and social asset, in that it provides remediation 
and waterway buffering to adjacent land uses with potential pollution point source issues.  It is 
also a functioning ecological system providing habitat and refuge to a suit of endemic native 
wildlife.  It  is currently valued by the local Gold Coast community for its landscape amenity and 
wildlife.  These are basic and valuable ecosystem services and Council has the capacity and 
opportunity to work with its community to enhance and value-add to this asset to maximize its 
nature conservation and social attributes. 
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7. RECOMMENDATIONS  

The GCCC and stable owners should be supportive of positive solution alternatives that retain 
the Lake and increase its pollution remediation, biodiversity and amenity value.   

1. Education and awareness of stable users and racetrack operators of the impacts of 
horse wastes entering the Lake and develop measures at source on how to minimize 
this.   

2. Horse wastes including hay, food, bedding, faeces etc should be collected and 
disposed of off site.  Bunded collection points should be allocated for stable 
occupiers to place their waste so that any water runoff does not enter the Lake.   

3. Installation of pollution management structures at drainage exit points in the form 
of sediment basins and bio-swales and the potential creation of wetland areas in 
shallower areas.   

4. Enhancement of the lakes riparian buffer zone to reduce overland flow inputs into 
the lake including but not limited to dense understory and groundcovers 

5. Enhancement of the Lakes benthic and pelagic zones by increasing the diversity and 
abundance of the macrophytes to increase biological function as well as creating 
enhanced habitat availability for the species using the lake and may result in 
increased diversity and abundance of species that in habitat or use the area.   

6. Rerouting of the existing storm water runoff from the stable areas, that potentially 
contain contaminated material, and have this directed into the sewer system where 
nutrient loads can be processed properly at the sewage treatment plant.   

7. The Council has reportedly been quoted as saying the water of the lake is of such a 
poor quality it may have to be pumped into the sewer.  Why take such a drastic and 
environmentally detrimental action, when you can remove the pollution problem by 
taking actions at the point source.   

8. Adhere to Council’s own Waterways Policies in seeking a desired environmental 
outcome and investigate actions to remediate, improve and value add to an existing 
engineering, environmental and social asset. 

9. That Council, the local community and environmental/recreation groups form a 
partnership to undertake future planning for improving the environmental functions 
and attributes of the lake and to maximize its value and use to the Gold Coast 
community.   
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Work Order : Page : 1 of 6EB1441954

:: LaboratoryClient BULIMBA CREEK CATCHMENT COORDINATING COMMITTEE Environmental Division Brisbane

: :ContactContact  WAYNE CAMERON Customer Services EB

:: AddressAddress PO BOX 5

CARINA  4152

2 Byth Street Stafford QLD Australia 4053

:: E-mailE-mail b4cgeneral@bulimbacreek.org.au ALSEnviro.Brisbane@alsglobal.com

:: TelephoneTelephone ---- +61-7-3243 7222

:: FacsimileFacsimile ---- +61-7-3243 7218

:Project ---- QC Level : NEPM 2013  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 06-Sep-2014 14:10

Sampler : ANDREW DZIEDZIC Issue Date : 18-Sep-2014 12:58

Site : ----

3:No. of samples received

Quote number : ---- 3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics

Luke Evans Microbiologist Brisbane Microbiological

Ryan Story 2IC Organic Instrument Chemist Brisbane Organics

NATA Accredited Laboratory 825
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Work Order :

:Client

EB1441954

----:Project

BULIMBA CREEK CATCHMENT COORDINATING COMMITTEE

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

Key :

EA016: Calculated TDS is determined from Electrical conductivity using a conversion factor of 0.65.l

MW002 is ALS's internal code and is equivalent to AS4276.3.1.l

MW006 is ALS's internal code and is equivalent to AS4276.7.l

MW007 is ALS's internal code and is equivalent to AS4276.5.l
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Work Order :

:Client

EB1441954

----:Project

BULIMBA CREEK CATCHMENT COORDINATING COMMITTEE

Analytical Results

------------Swan lane InletSwan lane BankClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

------------06-Sep-2014 10:5006-Sep-2014 11:10Client sampling date / time

------------------------EB1441954-003EB1441954-002UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content

23.0^ 25.5 ---- ---- ----%1----Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES

<5Arsenic <5 ---- ---- ----mg/kg57440-38-2

<1Cadmium <1 ---- ---- ----mg/kg17440-43-9

2Chromium 3 ---- ---- ----mg/kg27440-47-3

<5Copper <5 ---- ---- ----mg/kg57440-50-8

<5Lead <5 ---- ---- ----mg/kg57439-92-1

<2Nickel <2 ---- ---- ----mg/kg27440-02-0

<5Zinc 6 ---- ---- ----mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 ---- ---- ----mg/kg0.17439-97-6
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Work Order :

:Client

EB1441954

----:Project

BULIMBA CREEK CATCHMENT COORDINATING COMMITTEE

Analytical Results

----------------Black SwanClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------06-Sep-2014 10:10Client sampling date / time

--------------------------------EB1441954-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

6.82 ---- ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

99 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA016: Calculated TDS (from Electrical Conductivity)

64^ ---- ---- ---- ----mg/L1----Total Dissolved Solids (Calc.)

EA065: Total Hardness as CaCO3

14^ ---- ---- ---- ----mg/L1----Total Hardness as CaCO3

ED037P: Alkalinity by PC Titrator

<1Hydroxide Alkalinity as CaCO3 ---- ---- ---- ----mg/L1DMO-210-001

<1Carbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L13812-32-6

11Bicarbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L171-52-3

11 ---- ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA

9Sulfate as SO4 - Turbidimetric ---- ---- ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser

13Chloride ---- ---- ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations

4Calcium ---- ---- ---- ----mg/L17440-70-2

1Magnesium ---- ---- ---- ----mg/L17439-95-4

9Sodium ---- ---- ---- ----mg/L17440-23-5

5Potassium ---- ---- ---- ----mg/L17440-09-7

EK040P: Fluoride by PC Titrator

<0.1Fluoride ---- ---- ---- ----mg/L0.116984-48-8

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N ---- ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01 ---- ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.01^ Nitrate as N ---- ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 ---- ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.9 ---- ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N
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:Client

EB1441954

----:Project

BULIMBA CREEK CATCHMENT COORDINATING COMMITTEE

Analytical Results

----------------Black SwanClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------06-Sep-2014 10:10Client sampling date / time

--------------------------------EB1441954-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.9^ ---- ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.13 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P ---- ---- ---- ----mg/L0.0114265-44-2

EN055: Ionic Balance

0.77^ ---- ---- ---- ----meq/L0.01----Total Anions

0.80^ ---- ---- ---- ----meq/L0.01----Total Cations

Not Authorised ---- ---- ---- ----%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ Total Xylenes ---- ---- ---- ----µg/L21330-20-7

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

MW002: Heterotrophic Plate Count

1900 ---- ---- ---- ----CFU/mL1----Heterotrophic Plate Count (22°C)

21000 ---- ---- ---- ----CFU/mL1----Heterotrophic Plate Count (36°C)

MW006: Faecal Coliforms & E.coli by MF

670 ---- ---- ---- ----CFU/100mL1----Faecal Coliforms

670 ---- ---- ---- ----CFU/100mL1----Escherichia coli 

MW007: Coliforms by MF

3000 ---- ---- ---- ----CFU/100mL1----Coliforms

EP080S: TPH(V)/BTEX Surrogates

1011.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0
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Work Order :

:Client

EB1441954

----:Project

BULIMBA CREEK CATCHMENT COORDINATING COMMITTEE

Analytical Results

----------------Black SwanClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------06-Sep-2014 10:10Client sampling date / time

--------------------------------EB1441954-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

112Toluene-D8 ---- ---- ---- ----%22037-26-5

1124-Bromofluorobenzene ---- ---- ---- ----%2460-00-4




